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® Uttravlotot DgM at i ao rtwf i of 2-phenylbe m otilazola^. 

@l New 2 phenylbenzotriazola derivatives of the general for* 
muta: 




in which end are same or different end eech represents 
a haiogan atom, a hydroxy group, an alkyi group with 1 -8 car- 
bon atoms or an aDcoxy group with 1-18 carbon atoms. A is a 
Phenylene group, a halogen substituted phenylene group or a 
naphthylene group, mis zero or an integer In the range 1 -4. n 
la zaro or an integer In the range 1-3 and when morn represents 
01 animegerofgreaterthani then the corresponding groups R^ 
orR ere same or different. These compounds can be used as 
ultraviolet light absorbers which have superior charactaristica 
O regarding heat resistance and ability to absorb ultraviolet light. 
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M&C POLIO: 799P5I398 IIAN6D0C: 0160p 

ULTRAVIOLET LIGHT AB80HBBR8 OF 
2-PHgWYLBmiZOTRIAZOLB TYPE 

The present invention relates to a series o£ nev 
2-phenylbenzotrla2ole derivatives. These compounds may 
be need as ultraviolet light absorbers £or improving 
weather resistance and more particularly the resistance 
of organic materials to light. Ultraviolet light 
absorbers of this type show improved thermal resistance. 

Organic materials undergo rapid deterioration and 
decomposition when they are left outdoors. Sunlight is 
one of the major contributors to these phenomena. In 
particular » ultraviolet rays, with wavelengths in the 
range 29O-4O0nm which are not absorbed by the atmosphere 
and reach the earth's surface, cause ^cleavage of 
covalent bonds in organic substances. 

In order to protect organic materials from such 
ultraviolet rays, use has conventionally been made of 
compounds having the capability of strongly absorbing 
rays in this wavelength range and converting them into 
lower-energy cays and thermal energy which are harmless 
to organic materials. Such compounds may be called 
ultraviolet light absorbers and are either mixed with 



0191582 

2 

the organic materials to be protected or applied on 
surfaces as a coating. Although many UV absorbers are 
knovn, for example:- 2-hydrozyben2ophenone derivatives » 
2 phenylbenzotriazole derivatives and salicylic acid 
derivatives « and have been used extensively in a variety 
of situations, most of them vaporize at relatively low 
temperatures or experience colouring or discolouring due 
to their low molecular weights and thermal instability. 
The ultraviolet light absorbers of the 2-phenyl- 
benzotriazole type disclosed in British Patent No. 
1,169«859 are said to have improved thermal resistance. 
Improvements to this British patent are disclosed in 
Japanese Patent Publication Tokko 56-5279, U.S. Patent 
No. 4 « 077 •971 and Nest German Patent Publication No. 
2« 536,335, but these and the original British patents, 
are nor totally satisfactory regarding thermal 
resistance and in particular regarding the ability to 
absorb ultraviolet light rays. 

Recently, furthermore, there has been a tendency to 
increase processing temperatures in order to speed up 
the moulding of synthetic resins and the drying/baking 
of coating materials. Horeover, synthetic resin 
materials such as polyamides, polyesters, poly- 
carbonates, polyphenyl ethers, etc. which require 
moulding temperatures in excess of 250^c are becoming 
more frequently used. It is therefore strongly 
desirable to have available ultraviolet light absorbers 
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Which have low volatility even at higher tempertures and 
do not colour or discolour, due to inproved thermal 
resistance and have the capability of absorbing ultra- 
violet light beams. 

In view o£ the above it is an object of the present 
invention to provide new nltraviolet light absorbers 
which can respond to the cnrrent requirements, 
eliminating the aforementioned drawbacks of conventional 
ultraviolet light absorbers. 

More particularly, it is an object of the present 
invention to provide nltraviolet light absorbers which 
do not vapori2e much even during a thermal process at 
temperatures in excess of 250-C. have sufficiently high 
thermal resistance so that there Is nd colouring or 
discolouring, and exhibit improved ability to absorb 
ultraviolet light beams. 

The FIGURE is a graph showing the infrared spectrum 
of an ultraviolet light absorber embodying the present 
invention. 

According to the present invention there is provided 
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a compound of the general formula: 




in which R*^ and are same or different and each 
represents a halogen atom, a hydroxy group, an alkyl 
group vith 1-8 carbon atoms or an alkoxy group with 1-18 
carbon atoms, A is a phenylene group, a halogen 
substituted phenylene group or a napthylene group, m is 
zero or an integer in the range 1-4, n is zero or an 
integer in the range 1-3 and when m or n represents an 
integer of greater than 1 then the corresponding groups 
R^ or R^ are same or different. 



These compounds may be used as UV light absorbers 
when mixed with or applied to the surface of organic 
materials. 



The compounds shown by the general formula I above 
(hereinafter referred to as the compounds of the present 
invention) are completely new compounds. They can be 
synthesized conveniently, for example, by the 
Tscherniac-Binhorn reaction (Organic Reaction, Vol. 14, 
p. 52, 1965 by John Wiley & Sons, Inc.) between 2-(2*- 
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hydroxyphenyl)b6nzot£la2ole and N«N*-bi8 hydrozymethyl) 
aromatic dlcarbozamide In the preaence of an acid 
catalyst (such as a dehydrating agent like concentrated 
sulphuric add). Examples o£ 2-(2*-hydrozyphenyl) 
benzotrlazoles which can be used for synthesizing the 
compounds of the present Invention Include' 
2-(2 * -hydroxy-5 * -methylphenyl)benzotrlazole, 2- 
(2 * -hydrbxy-5 ' -methylphenyl)-i5-chlorobenzotrlazole« 2- 
(2 * -hydroxy-5 * -t-butylphenyl)benzotrlazoler 
2*(2 ' -hydroxy-5 ' -t-butylphenyl)-5-chlorobenzotrlazole, 
2-(2 ■ -hydroxy-5 * -t-octylphenyl)benzotrlazole« 2-(2 ■ - 
hydroxy-4'-octoxyphenyI) benzotrlazole. 2-(2 '-hydroxy- 
3' ,5'-dlmethylphenyl) benzotrlazole, 2-(2*-hydrozy-3" , 
5 ' -dlmethylphenyl)-5-chlorobenzotrlazole 2~(2 ' -hydroxy- 
3 * «6'-trlmethylphenyl) benzotrlazole, 2-(2 '-hydroxy- 
s' .5 ■ ,6*-trlmethylphenyl)-5-chlorobenzotrlazole« 2-(2'- 
hydcoxy-4 • -octoxy-5 • -methylphenyl) benzotriazole-2-(2 ' - 
hydroxy-5 * -methylphenyl }-5-chloro-6-methylbenzotrlazole. 
Examples of N«N*-bls (hydroxymethyl) aromatic 
dlcarboxamlde which can be used for synthslzlng the 
compounds of the present Invention Include N«N'-bls 
( hydroxymethyl )-l»3-benzenedicarboxamide and N^N'-bis 
(hydroxymethyl)-l*4-benzenedicarboxamlde. They can be 
obtained easily by reacting isophthaloyl chloride or 
terephthaloyl chloride with ammonia and formaldehyde. 

Eleven non-limiting examples of compounds of the 
present invention are shown below. Symbols used to 
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describe then Have tbe sane meanings as explained 

above, stnietural Cocamlae are given only £or (I)-(IXI). 

(Z)t m • 0, CR^)^ ■ (CHj)]^, A • 1,3-phenylene 




CT3 O . O CT3 

(ZZX) t 

t 

CXV)s 

(V)t 
<VI)t 



m - 0, (R^)^ - (OCgHj^Jj, A • 1,3 - ph«ayl«n«> 




A • 1*3 <- phenylene. 



m - 0, CR*)„ - (t-C^HgJj, A • 1,4 - phenylene. 



n - 0, (r')^ - Ct-CgHj^)j, A - 1,3 - 
phenylene. 
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(VZZ)s m » 0, (R^)^ - (OH) J, A • 1,4 - phenylene. 

CVXXXIt (R^)^ - (Cl)j. (R^)„ - (^3)3, A • 1,3 - 
phraylcuia. 

(IX) t (Rb„ - (Cl)j. (R^)n - (013)3, A - 1^4 - 
phenylentt. 

(X) s a > 0, (R )|| ■ (CH3)j^, A ■ 2,6 - naphthalMi«. 

(XZ)t m « 0, (R^)^ - CCBj)^, A « 2 - ehloro - 1,4 - 
phenylcne 



The compotinds o£ the present invention can be used 
In similar ways to conventional ultraviolet light 
absorbing agents. They can be mixed with organic 
macromolecule materials or used as a coating material on 
surfaces together with other substances. The amount 
used, is also similar to that of conventional 
absorbers. Although the optimum rate of application 
varies significantly, depending on the material to be 
protected, the purpose of protection, the method of 
application, the size and shape of the material to be 
protected, etc, it is usually about 0.5% i^en they are 
applied, for example, to polyethylene terephthalate 
resin. 
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The ultraviolet light absorbers o£ the present 
invention may be need in combination with other 
materials such as other ultraviolet light absorbers, 
antioxidative agents, antirust agents, and thermal 
stabilizers « A combined use with an antioxidative agent 
is particularly effective. 

Since the compounds of the present invention are 
more heat resistant than the conventional absorbers, 
they can be used to provide weather resistance to 
materials which require high-temperature processing (in 
excess of ZSO^C} for manufacture for example 
polyethylene terephthalate. polyamides and 
polycarbonates. Moreover, they do not produce excessive 
amounts of smoke due to vaporization, nor is there the 
fear of contaminating apparatus such as moulds. There 
is no colouring or discolouring, and they exhibit 
improved ultraviolet light absorbing characteristics. 

The following detailed examples are given to 
illustrate more clearly the present invention and its 
effects. 

Example 1 

45.0g of 2-(2*-Hydroxy-5*-methylphenyl)-.benzo- 
triazole were dissolved in 300g of 97% sulphuric acid 
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under nitrogen, and then cooled to ICC with Ice water. 
22. 4g of N,N'-bl8(bydrozymetbyl)-l«3-benzenedicarboz- 
amide were added and the mixture was stirred for 40 
hours at 20-30^C. The reactant was poured into two 
litres of cold water « and the deposited solid object was 
filtered and washed until it became neutral. The crude 
product was recrystalised from chloroform and 39 .Sg of 
slightly yellow solid (the aforementioned compound (I)) 
was obtained. Its melting point was 236-237^C and its 
infrared spectrum is shoim in the Figure. 

Bxample 2 

Compound (II) was obtained by the method described 
in Example 1 but using appropriate starting materials. 

Example 3 

Compound (III) was obtained by the method described 
in Example I, but using appropriate starting materials. 

Experiment 1 

Regarding each of the aforementioned three compounds 
and three comparative examples to be described below, 
measurements were made to determine the wavelength at 
maximum absorption, the coefficient of molecular light 
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absorption and the temperature at which a weight loss 
starts due to vaporization. The results o£ this 
ezperiaent are shown in Table l. 

TABLE 1 



Bxaaple 
1 
2 
3 



Kaximia 
Absorption 
Wavelength 
(pa) 



341 
342 
345 



Coefficient of 
Molecular light 
Absorption 



3.51 z 10^ 



3.50 Z 10^ 



4.12 Z 10^ 



Temperature 
at which 
Weight loss 
Starts f CI 



310 
340 
310 



Comparison 



1 
2 
3 



340 
332 
341 



1.62 z 10^ 
9.65 Z 10' 



1.65 Z 10 



175 
195 
290 



Coefficients of molecular light absorption were 
measured by using 1.1.2,2 - tetrachloroethane as 
solvent. The temperatures at which weight loss starts 
due to vaporization were measured by means of a thermo- 
balance as the temperature was raised at the rate of 
IQoc/min under nitrogen. The comparative ezamples Nos. 
1 and 2 were respectively 2-(2 '-hydrozy-5 *- 
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methylphenyD-benzotrlazole [Tinuvin p produced by 
CIBA-GBIGY. inc - Trade Hark], and 2,4-dihydrozy 
benzopbenone [UVlnul 400 produced by BASF, Inc - Trade 
Hark]. Comparative Example No .3 was a compound shown by 
the following formula 

O 

CR3 o 

considered as an improvement on known uv light absorbers 
in Japanese Patent Publication Tokko 56-5279. The same 
comparative examples Nos. l, 2 and 3 are used also in 
the following Experiments. 

Experiment 2 

0.5 Parts of each of the ultraviolet light absorbers 
shown in Table 2 were separately dry blended into 100 
parts of 6-nylon chips. Each blended substance was 
melted and extruded from a T-die at 270*C by using a 
two-axis extruder to make a sheet of 0.5mm in 
thickness. Smoke generated during these processes was 
observed visually and recorded. The sheets were also 
irradiated for 100 hours with an ultraviolet beam by QUV 
and their yellowing was also observed visually and 
recorded. The results are shown in Table 2. 
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TABLE 2 

Smoking Yellowing 

Example 



1 None None 

2 None None 

3 None None 
Comparison 

0 None Yellowing 

1 Extensive Little 

2 Extensive Little 

3 None Slight 



In Table 2 (and also in Table 3 below), comparative 
example No.O is a control without addition of any 
ultraviolet light absorber. 

Experiment 3 

O.S Parts of each of the ultraviolet light absorbers 
shown in Table 3 were separately blended with 100 parts 
of polyethylene terephthalate chips of intrinsic 
viscosity 0.65. Undrawn films were obtained from these 
blended materials at 290*C by melting and extruding and 
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the smoke generated during the process was observed 
visually* Bach of the undrawn films was thereafter 
subjected to a simultaneous two-axis drawing process 
with draw ratio of 3.5 x 3.5 at SO'^C and made into a 
film of 0. 125mm in thickness. This film was then 
irradiated continuously with an ultraviolet light beam 
by QUV and the time needed to reduce its impact strength 
to 20kg/cm was measured. The results of these 
experiments are shown in Table 3. 

TABLE 3 



Example 
1 
2 
3 



Smoking 

None 
None 
None 



Time 
(hfoQ 

over 1000 
over 1000 
over 1000 



Comparison 



0 None 90 

1 Extensive 450 

2 Extensive 400 

3 Little 800 

Tables 1-3 clearly show the superior characteristics 
of the ultraviolet light absorbers of the present 
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inventioa regarding their heat resistance and ability to 
absorb ultraviolet light beams. 
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CLAIMS: 

1. A compound of the general forsrala: 

OH O 1 

l»h^ («'»„ J J 

in which and are sane or different and each 
represents a halogen atom* a hydroxy group, an alkyl 
group with 1-8 carbon atoms or an alkozy group with 1-18 
carbon atoms » A is a phenylene group, a halogen 
substituted phenylene group or a napthylene group, a is 
zero or an integer in the range 1-4, n is zero or an 
integer in the range 1-3 and when m or n represents an 
integer of greater than 1 then the corresponding groups 

1 2 

R or R are same or different. 

2. A compound as claimed in claim 1 wherein m»o. 

3* A compound as claimed in claim 1 wherein n«l or 3. 

4. A compound as claimed in claim 1 wherein A is 1,3- 
phenylene, 1,4-phenylene, 2,6 naptha.lene or 2 chloro-l, 
4-phenylene. 
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5. A coapound of the formula I as defined In claim l 
selected from the following;- 



(I) I m • 0, (» J„ - (CHj)^, A - 1,3-phenylene 




(IV) « {R*>„- (CH3)j+(Cl)j, (r2»„- Ct-C^Hj)^, 

A « 1,3 - phenylene. 

(V) « m - 0, (r2)^ . CtiC^HjJj, A . 1,4 - phenylene. 

CVI): m - 0, (r2)^ . ^^-^e"!?*!' * " l»3 - 
phenylene. 
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(VII) t m • 0, IKh^ - COH)j, A » 1,4 - phanyXeM. 

(VIII) i (Ri)^ . (Cl)j. (R^)^ - iCB^iy A - 1,3 . 
phenylens. 

flX>i (R^^ . (ci)^, (R^)j^ m (CH3»3, A • 1,4 • 
phanylma. 

(XI t m - 0, (R*)jj - (CBj)^, A • 2,6 - naphthalMM. 

(XI) s m - 0, (r2)^ - (CHj)^, A • 2 • chloJTO - 1,4 - 
phenylttne 

6. Organic mateElal containing or coated with a 
compound of any of the preceding claims. 

7. Polymeric materials containing or coated with a 
compound of any of the preceding claims. 

8. Polyester or polyamide containing or coated with a 
compound of any of the preceding claims. 

9. A method of protecting an organic material from uv 
degradation by incorporating therein a compound as 
claimed in any one of claims I to 5. 

10. The use of a compound claimed in any of claims 1 to 
5« as a uv absorber. 
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